Constitutional 9p22q translocation in a patient
with melanoma, deafness and
DNA repair deficiency disrupts p14arf
and down-regulates TBX1
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DNA REPAIR DEFICIENCY, MELANOMA, DEAFNESS, AND
CHROMOSOME 9p22q TRANSLOCATION — A NEW SYNDROME?

Low set ear Contractures




CLINICAL EXAMINATION

* Audiologic assessment

No measureable hearing bilaterally and
absent vestibular reactivity

 CT and MRI

Bilaterally symmetric cochlear hypoplasia
and vestibular dysplasia with absence of the
cochlear nerve.



KARYOTYPE ANALYSIS
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Reciprocal translocation between the short arm of chromosome 9
and the long arm of chromosome 22



THE AlIM

1. To map the chromosome
breakpoints in cells from patient
DD129BE

2. To develop a detailed molecular
characterization of the candidate
genes for his clinical syndrome of
melanoma, defective DNA repair
and deafness.



FISH analysis of t(9;22) with whole
chromosome painting
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CHROMOSOME 9 and 22 PROBES ARE SPLIT BY THE
TRANSLOCATION



FISH analysis of the translocation on chr9
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Array Comparatlve Genome Hybrldlzatlon (aCGH)
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BIVARIATE FLOW SORTING

TO ISOLATE DERIVATIVE CHROMOSOMES
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Derivative Chromosomes can be Separated
By Bivariate Flow Sorting



Breakpoint Located Within CDKN2A Gene Using aCGH On
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The CDKN2a (p16'nk4a), CDKN2b (p15'"k4b) Locus on
Chromosome 9p21
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The p53 Pathway

(hdm2 mediated degradation of p53)

The pRB Pathway
Breakpoint on Chromosome 9 Interrupts

p14/ARF Protein Leading to Melanoma



Laser Capture Microdissected Melanoma Tissue
from patient DD12
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Two UV-type Missense Mutations
in Exon 1 3 of p14arf Gene
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Knudson Model for Cancer

The melanoma in patient DD129BE
may have resulted when one copy of
p14arf was disrupted by the
translocation followed by somatic
mutations in the other copy.



DNA REPAIR DEFICIENCY IN PATIENT DD129BE FIBROBLASTS
100 ¥ | |

L, [
DD129BE
\ il Reduced HCR is not
—_ N\ N corrected by any of
X o swonen NN | the known XP
> A pLUCHXPE AN\ N complementation
B PLUCH5XPC | groups
'E 10 ¥ pLUC+pXPD ]
q: & pLUC+pXPF : :
$ ¥ pLUC+XPC \ :
E ¥ pLUCHCSB :
:-% & pLUC+pCyclinH i ]
g [ O pLUCHppE2 ‘
— ¥  pLUGp52
# plLUC+ppad *
®  pLUC+p34 2
3 7 pLUC+HpMATI | | 4
0 250 500 750 1000

UVC Dose (J/m?)



Increased HCR by Co-transfection with p14
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FISH Analysis of DiGeorge Syndrome Critical Region
on Chr22
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Array CGH On Flow Sorted Derivative 22
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ISOLATION OF TRANSLOCATION JUNCTION FROM Derivative 9 BY PCR
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Junction Fragment Sequences of Der9
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AT-RICH REGIONS ON CHR 9 AND CHR 22
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CCATTGOCTITGCCTTICAAATAAT TATC TAT TG CACCCAARCATCCTATTC
TAGAACTC ATCTATG AAGGCTT AACACAGCTGT ACCT GHG MG CTCCATT &

CATAAMCTACTTCCT AAGGAATTCTCTTT A
ATTATGE AGCTTTT OO A ACTCTGAAATCTTTTTTTCOCT GG TA M AR D
GTGTGAGG TGTCATT TATC AGAAT GO AT CACCCCAGTCTTCCCTCCTCA L
ATGATT ACTET AGGCTOCACTC AAGAGC TCATCOC MG TTC AM ACC ACCT

GAAC T AT GAGCT CTTEAST GEAGCCTACAGTA AT CATTT EA GEAGEE
AAGEECTGEe TEATGCATT CTEAT AA AT GACACCT CACATTT T T TATC
Acad An AR A GATTT CAGAGTC TE G AMASETCCCAT ALT TA AM GA GALT

TCCT TAGFAAGTAGC TTAT TAd TiEEhizC
TCoCAFETACAGCTETETTAAGCC TT CATAGAT GAGTTCTAGAA TAGSAT
ST TECAATAGATAATTATTT (b AGSCA AR GECAATEEA GALTAAT
TCCATGCATCCCTTTAATTTAGAL AL GTAAT AR TETA AGEASLATTAGLST

TCCTTACATTATTGCTT TICTAAATT AR AGGGATGCATGG AATTATTCCT
CCATTGCCTTI TGO CTTCAAATART TATC TAT TG CACCCAACATCCTATTC
TAGAACTCATCTATG AAGGCTTAACACAGCTGT ACCTGGGAGCTCCATTA

CATAAGCTACTTCCTAAGGAATTCTCTTTA
ATTATGGGAGCTTTTCCAG A TCTGAAATCTTTTITICCTGGTAM  ACA D
GTGTGAGGTGTCATT TATCAGAATGC AT CRCCCCAGTCTTOCCTOCTCAR
ETGEITEEIGTHGGCTCGHETCEEGEGCTCEICCCHGTTCHBGECCHECT
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Sequence of normal chromosome 9

Sequence of der 9

Bold lettering indicates the sequence on der(9)




Localization of Translocation Breakpoints Within PATRR22
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" TBX1 is 800kb away from the breakpoint in the gap




FISH analysis of the translocation on chr22
with TBX1 probe
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No mutations in promoter or exons in three

isoforms of TBX1

ATG
pruman 814 ~THIHF—— -

Human 78x1¢ —{HIHFIH—HHEL-

T-BOX




Dramatically reduced TBX1 Expression

in Patient’s cells

Semiquantitative RT-PCT Lymphoblast Fibroblast

No detectable TBX1 expression in DD129BE cells
by PCR or gRT-PCR
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Microarray Analysis of Expression of the
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SUMMARY

 We have demonstrated that the constitutional 1(9;22)
translocation occurs in AT-rich repeat intervals on both
chromosomes 9 and 22

 The rearrangement was mediated by a 6 bp CACGTG
palindromic sequence between the breakpoints.
Chromosome 9 had a deletion of 71 bp in an AT-rich
repeat region in intron 1 of CDKN2A gene, and
chromosome 22 had a deletion of 62 bp in PATRR22 in
an uncloned gap.

« The melanoma in this patient may have arisen
according to the Knudson model in which one copy of
p14arfis disrupted by the translocation followed by a
somatic mutations in the other copy



CONCLUSIONS

These rearrangements on
chromosomes 9 and 22 in patient
DD129BE resulted in:

1. down regulation of CDKN2A on chr 9
that contributes to the melanoma
susceptibility and reduced DNA repair
and

2. down regulation of TBX1 on chr 22
that contributes to his deafness.



